A 2-year-old girl ingested a ballpoint pen, which was found on chest x-ray to have lodged in the lower esophagus and stomach. Th e pen, which measured nearly 15 cm in length, was removed via rigid esophagoscopy without complication. To the best of our knowledge, this is the longest nonfl exible foreign body ingested by a young child ever reported in the English-language literature. We describe the presentation of this case and the current guidelines for safety as enumerated in the Small Parts Regulations established by the U.S. Consumer Product Safety Commission.
Introduction
Most cases of esophageal foreign bodies occur in the pediatric population. Still, such incidents are not uncommon in edentulous adults with dentures, in prisoners, and in psychiatric patients. 1 Preschool toddlers are especially prone to ingesting inanimate objects because (1) they apprehend their environment by oral examination, (2) they yearn to stimulate their gums during the teething period, (3) they become increasingly mobile, which provides them access to new objects, and (4) they lack the judgment to appraise risk and to distinguish food from nonfood items. 2, 3 We report a case of foreign-body ingestion in a toddler that was unusual because of the length of the ingested object.
Case report
A healthy 2-year-old girl accidentally swallowed a fulllength capless ballpoint pen. She promptly spit out a very small amount of blood, but she was otherwise completely asymptomatic. Th e patient was fi rst taken to a regional hospital, where a plain fi lm chest x-ray revealed that the pen was lodged vertically in the lower esophagus and that it had partly entered the stomach. Th e child was then transferred to the Montreal Children's Hospital, where she arrived 4 hours aft er ingestion. At presentation, the child appeared well and showed no signs of respiratory distress or drooling. Findings on a complete examination were within normal limits. Plain fi lm x-rays of the neck, chest, and abdomen showed that the ingested pen was still situated vertically in the lower esophagus and in the stomach (fi gure 1). No free air or pneumomediastinum was visible on the x-ray.
Th e patient was taken to the operating room for an uncomplicated foreign-body removal via rigid esophagoscopy and alligator forceps. Th e pen was nearly 15 cm (5.7 in) in length and 8 mm (0.3 in) in diameter (fi gure 2). Re-examination of the larynx and esophagus revealed no mucosal damage and no other foreign bodies. A follow-up chest x-ray obtained in the recovery room was normal.
Th e patient did well postoperatively. She tolerated a normal diet the following morning, and she was discharged home later in the day.
Discussion
Th e incidence of injuries attributable to foreign-body ingestion in children has decreased since the introduction of improved therapeutic and preventive measures. On the therapeutic side, combined advances in endoscopic foreign-body removal, pediatric anesthesia, radiologic imaging, and antibiotic treatment have played a substantial role in improving outcomes. 3 On the preventive side, public health eff orts by the American Academy of Pediatrics have led to greater parental awareness and vigilance regarding foreign-body aspiration and ingestion. 3 Th e U.S. Consumer Product Safety Commission (CPSC) has also been instrumental in reducing the incidence of aerodigestive foreign-body ingestion by imposing Small Parts Regulations on the manufacturing of products intended for use by children younger than 3 years of age. 4 Using a device called the Small Parts Test Fixture (SPTF), the CPSC can rate the safety of an object based on whether it fi ts completely into a test cylinder 1.25 inches in diameter and from 1.0 to 2.25 inches deep (the bottom of the device is slanted; see "Small Parts Text Fixture" illustration at www.cpsc. gov/businfo/regsumsmallparts.pdf). 5 Th e CPSC has been criticized for basing the design of the SPTF on the Chevalier Jackson foreign-body collection, which is an assortment of more than 3,000 swallowed objects that Jackson retrieved from the aerodigestive tracts of injured children during the fi rst half of the 20th century. Th e criticism is based on contemporary data showing that the features of foreign bodies involved in pediatric injuries have changed over the decades, and therefore modern standards for small parts need to be adopted. 6 Previous studies have suggested that using an SPTF with a larger diameter would eliminate the risk of aspiration and ingestion. [6] [7] [8] Our case brings a new element into the discussion. Th e ballpoint pen our patient swallowed would pass an SPTF evaluation because its length is greater than 2.25 inches (5.7 cm). Nevertheless, it passed into her esophagus without causing any marked trauma. Our case indicates that even complete compliance with Small Parts Regulations cannot prevent every foreignbody ingestion in children. Pens (along with crayons and modeling clay) are exempt from the Small Parts Regulations because they may break into small parts when subjected to use-and-abuse testing. 4 Regardless, our patient swallowed the pen whole, and our observation would hold for any unbreakable object with the same dimensions.
Another aspect of the discussion is the fact that reports in the literature tend to focus on the diameter and shape of foreign bodies involved in pediatric injuries while neglecting length as a factor. Based on the results of a comprehensive retrospective case series, Milkovich et al recently proposed that the slanted bottom be removed from the SPTF and be replaced with an "open-bottom gauge. " 9 Th ey also recommended that the diameter of the test cylinder be increased to 1.5 inches (3.8 cm) and that the age limit for Small Parts Regulations be extended beyond 3 years. Th eir fi ndings reinforce the need to carefully evaluate the signifi cance of the length of objects in studying foreign-body ingestion and aspiration.
Certainly, our case of a full-length pen ingestion by 10 Th e only other case in the English-language literature of a foreign-body injury involving a full-length pen in a young child occurred in a 4-year-old girl who, unlike our patient, had inserted the pen anally into her gastrointestinal tract. 11 Pen ingestion has been described in the adult psychiatric population. 12 Over the past decade, computer models have been used to assess the risk of foreign-body injuries to a given body cavity in patients of various ages. 13 However, the esophagus was not included in these computer designs because it is a potential space and is therefore diffi cult to demonstrate on the CT and magnetic resonance imaging scans that were used to create the models. Finding a way to develop a computer model for the esophagus would yield data that are more anatomically accurate than what is available through SPTF assessment.
Authors have recently called for an integrative approach to decrease foreign-body injuries in young children. 14 Recommendations include improved preventive interventions on the part of public health authorities and healthcare providers to increase parents' ability to preempt foreign-body injuries, more detailed surveillance of choking events via existing national electronic injury surveillance systems, and continued refi nement of safety standards for manufactured products. [14] [15] [16] Our case illustrates the possible shortcomings of existing manufacturing regulations and contributes to the advancement of better strategies against foreign-body injuries in young children.
. Figure 2 . Th is pen is identical to the one removed from our patient.
